Gender-specific increase of bone mass by CART peptide treatment is ovary-dependent.
Cocaine- and amphetamine-regulated transcript (CART) has emerged as a neurotransmitter and hormone that has been implicated in many processes including food intake, maintenance of body weight, and reward, but also in the regulation of bone mass. CART-deficient mice are characterized by an osteoporotic phenotype, whereas female transgenic mice overexpressing CART display an increase in bone mass. Here we describe experiments that show that peripheral subcutaneous sustained release of different CART peptide isoforms for a period up to 60 days increased bone mass by 80% in intact mice. CART peptides increased trabecular bone mass, but not cortical bone mass, and the increase was caused by reduced osteoclast activity in combination with normal osteoblast activity. The observed effect on bone was gender-specific, because male mice did not respond to treatment with CART peptides. In addition, male transgenic CART overexpressing mice did not display increased bone mass. Ovariectomy (OVX) completely abolished the increase of bone mass by CART peptides, both in CART peptide-treated wild-type mice and in CART transgenic mice. The effect of CART peptide treatment on trabecular bone was not mediated by 17β-estradiol (E(2)) because supplementation of OVX mice with E(2) could not rescue the effect of CART peptides on bone. Together, these results indicate that sustained release of CART peptides increases bone mass in a gender-specific way via a yet unknown mechanism that requires the presence of the ovary.